Searching PAJ 



1/2 s<—is 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 07-021 1 1 8 

(43)Date of publication of application : 24.01.1995 



(51)Int.CI. 




606F 13/28 
G06F 15/78 




(21 Application number 


: 05-1 64611 


(71)Applicant 


MITSUBISHI ELECTRIC CORP 


(22)Date of filing : 


02.07.1993 


(72)Inventor : 


HONGO KATSUNOBU 








OKI TATSUYA 



(54) MICROCOMPUTER 

(57)Abstract: 

PURPOSE: To speed up system operation by 
automatically transferring DMA in different transfer 
mode without the intervention of a CPU. 
CONSTITUTION: When a DMA controller 3 is actuated 
by a DMA request 77, the CPU 1 is held, and a transfer 
source address, a transfer destination address, the 
number of transfer bytes, a transfer parameter address, 
and a transfer mode are read out of a ROM 2 in order 
and written in the source address register SAR, 
destination address register DAR, transfer counter 
register 12a, transfer parameter register TCR, and TPR 
mode register 8 in the DMA controller, thereby 
performing the DMA transfer of specified data. The 
transfer of the transfer parameters and the DMA 
transfer of the data (transfer of one block) are 
successively performed in order and the transfer is 
carried out until blocks are transferred by the number of 
blocks set previously in a transfer block counter 1 9. 
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(54) [S!«co^] v-f^an>tf3.-^ 



(57) [Sft] 

Te<tCPU 1**— Jl/KU ROM 2rt(OK2l7CT KU 
X, RgBfcTFUX. fig^FR, IB£^y-*T 

mfcZ titer- Z(DVW\ ^iH^tf 5„ CGXEilt'* 




(2) 

1 

[fMBHl ] RCM RVvwk zi^ ha-?%foMLtc-7 
^^an>f^.-^ccfctir, rom &c#£iA$ftrt,>£ 
DMA mm<OT F UXRO^^ hi*©tffK£mffB[*tA 

tffg&O'ffeODMA Baas^tf $8^mriBDM\ a > F n- ^ 

[ 2 ] ii§i<ttf2 cd dma 

©DMA ^(D^J^I-^gl^- FU^X#£DMA 
3>hD-7Mi, SflSi**- FU^X^tt, CRJ 

F£l£#!fl l ©dma f^ccfcw&ffecDDMA Kasffilf *R 
©DMA i&gCCj; njffii 1 IBIS 

[»3#B3 3 DMA ffittDT K UXJ§5Efcf 7 hftH&ftt" 20 

-f K rtgp^-*^x#2^>f hr$>0, ^icddmaIk 

m-cimmjcMmmteT f ^© l^-fh teas*- f 

j£T F!/X©WW h±&m*~ FU^X£©Jfl2^ 

& t x $> z m&m 1 1 a$s© ^ * a n > t A - $ . 

-*^*©±{4 (XteTft) /W Ffc, $/c % »2^-f 
312 htttfcCCgufBrtSS7 r -*^X<DTfil[ (X«± 
[IS*315 ] RCM &CFDMA rn> hP^7^ai/c"7 

^^U3>b^-^tc*5i^r, rom ccs^iA^nrc^ 

CMA MS© 7 F UXMIk^W h&©fS$S£i!ulBDMA 
n> h D-^P^CD^fSU^X^^^Elf -E>^ 1 ©DMA ^ 

aRcf«HB«««cj: offijesnsBfje©^-*^*?? 
^^2©dma &mzm*)&UT5mmm<Dm\ &mzm 40 
ft-ra^at* piann ©dma smcomfttcmi,. buib 

[»H©lttlBfcBMB] 
[000 1 ] 

^^©fUffl^fn **i!Btt. ^u^f - ^*»; • 

7^^^ (feTF. DMA <hl>5) 3>hD-^^rtiaO/c 
3&©-C£>£ 0 50 
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2 

[0 00 2] 

H3tt. WAtf r«92 H^ftf- 

*??V>? 16t?7 F?OD3>ba-$iJ 2-299 H 
—2-325 HfBf£©DMA f*}M"7 3 > ©fit/S 

(CPU) v - K • *>y 

- • (ROM ) % 3teDMA 3>FP-7, 4. 5, 

*tt24tf* UBiT*. 7 ttDM\Ka^«0»J8P (DMA 
S#7«tf, #DW\ 3«ffl*>f ^ CPU * 

-)Wm^7iBitf, DMA ^rtf^DMA 
CSfMlfllS. 8 &2DMA F«g3&r £CMA F 

9WDMA IBSSf 5 -^*— B$^7 7^T£DMA V 
7 ^ 10a, 10b fctDMA &M)tf%L<D&M7i:T F UX^rfg 

ffi, £j&-r£v-x • r Fux • uyx* c«T, sar 

©**^7^S{5;&tf#^>£Sfl, Ha,Ub 
C<|g^5tr KUX*fBE. gtfiKr^x^ xrw*— > 

a> * T F UX • Ut^X^ (WT, DAR ©^ 7 

^gPSO'^7^>^SP. 12a ,12b teCMA ISSIT ^ISjil^-Y 

Tv TCR iC^) 7^SPSO'^7^>^gB, 13a,13b 
t^ROM 2rtCCfBt^$nrC^SAR 10a . DAR 11a . TCR 

12a m^m?^$r-z<DT Fux^jgs, ^^>h 

T-SiK^^^^y-^ U^X^ (KT, TPR <tl^) ©-7 
7^a5S:0*^^>^gp, 14{3:rom 2[*iCD'r-£3:±fBSA 
R (D^ 7 T^SPlOa , DAR CD"7 7 T^SPlla , TCR <D"y v ^ 
a$12aC&t>'TPR <T)"7 7 ^gPl3a)^K^|-r€)DMA K^^r$»J 

W?2>TU>(Z7--bmW^ i&tnmUMmr Fwx 
^<x5tcm^-r-<^r Fux^iitR-r^r fux^u^ 

155ST FUX-feU^^i6^r^i®-r^T Fl/^MW 
SB. l9t^^U 7 ^W>hn^P^* 
0>d? (WTTBC iC^) ^-T 0 
[0 00 3] Slli^SAR CD^ v T^SPlOa CDSiA^$fJffljgp 
^©HHSHr^) 0 , S*100aii^ 7 ^SPlOa <Dtlfr<D 1 
e7h#<D^7=*\ 510 «5 ^^SPlOa CtfH«?OWe>Jft 
/c7 F U X iSiA^ft^^m "7 7 T^SBlOa CC^f L/ 
^ 7 ^fi-^110 ^rflJ^-r^SAR fflCDT F l/Xf^-y 

101 «CCDT FUXT^n- ^35510 #>6<E>^77^<f 
-^110 i7U^f - h$IJ@Ig|5l4^6r U-rx-r-hK? 
«:ffl^?fl^>^ 7 7 c ft^l40a<tCD0R (ItSlQ) ^rBX^OR 

[ooo4]$t me , m8teW£<D'im?z&m& 
z<Dmmmxab*>. @4, 05»cma nm*mm?2>tc 
*3i,32 \tt«mK &^mtte&m£K<DmmgmR 

OliStO^agS-C*)^, CCr, SAR I0a,10b . DA 
R Ha, lib „ TCR 12a,, 12b, TPR 13a, 13b «<h4>«:24fcr 
7 h (3^-< h) MitSo 



3 

[0 00 5] 5KCCttns«:oi»r»?BTS. *Tm»tcm 
W?Z>o dma n> ha-^3&c^aU;0DMA (E2S*S* 

"T&DMA 'J*XX Mf-S|77 (DReq.) #A£<tDMAKi* 

S0iS|lSB7 «cpu lcc*tucPU^-^KM^7i^mL, cpu 

, DAR , TCR C7>&^ y ^SBl0a,lla,12a &ClRA£ftfc 

K^7c/5fer F UXftCflBS/W F&£[5]#^>*SPio 
b,nb,i2b tClBSSU DMA teiH£g3te-r&o H4CC*sW 
S«M8SM*CPU IRO'CMA 3>FO-7 (DMAC) 3 

<1M#^r&£C<t£^-r o crj l$c<i;£sAR <D5v*9 
10a ^©f^^i&^BjCCttHiiOT FUXf^-dfSB 

510 >? rrnnno 4 ±<d7- 

[0 00 6 ] DMA ^©ffl^CD^-^fBSStt^O^JB-r 
tf^o St\ T FUX-feU*#l6tt7 FUX«HB»15*' 
e>©$MS!fI-S|l56 fcfi^SAR CD#^>£35llb CDtH^T 
FU^ (fej^7FUX)l06*S4l?U TFU*><*5 

tt»rH5 Cc*-r«aBcHiZ»B3i*»6ttSr F UXCD 
f-^^^;U4^Hi3n^ B CCDitDMAfe 
£M«ffi 7 RSOOCDM* 7^9 CC*iJ®fl-^79^ffl^ b % 
CMA ^^^9CcR*asnTl^7 s -^*7^^3l± 
£o ^CtClBlfil&^rairCAR CD#^>£2Bllb <D&jjT F 

-5f£:3> bU-)l'^X^W l Jj-?Z>—Jj, 0MA^*^9fc: 

s&fpr i Mftcor- z *E«-r *. 1 B0K£8is8L 

SAR, CAR CD#^>£Sffi0b,llb «§7 KUX?:-{>^ 

iM>FXttf s -f*»M>Fu -xmeaiorKux* 

Sfc, TO* <D#0>*^12b «#^> FiB^T* 

-Y*lM>FT£ P 

[0 00 7 ] ±ffiCDf^*^££*g*3iIU TCR (DtrV 
>£Sffr2b ©#0> Ffil#0 (-fe'n) <t&ofc6#^> 
£35l2b «CMA !Sll*IJ@Igi57«:*fODMA fE^7fI^12 

7(DEnd)^a^*r^ 0 <i(om^^xmK^mmu 

7ttCPU *-jI/FS:#I&Ucpu l<Dttff«flB§3-t*» £ 
fe, S6tM&ft£^±-r£o DMA F©« 

^tt^S&CPU 1 fccfc 0 DMA F 8 &C#r£<r- 

[0008] %cct£si^7y-$ c&m (o^mtm^ 

grrs. 'J>^ru^x->fest«, ^#>rom 2rt 
co) , tea^^^Ftt out, TBito) ? 
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fflTJSSSftSCMA feiMCD^fi^: 1 -fUv *<hPf-&. C 
Ct, KlA'7^-^7FUXaP)^ ^O^CDDM 

[0 0 0 9] ^RgCDDMA «aStt«TO<t 5 &#HBr3ltT 

sn&o *-r, ^dma Fu^**8tea»is£<* 

io C©l^y>^7b^x-> 
, «a*tte^ h& (lB<D1E>£t?9 F») . IS 

BE) *0*ff*-F«3E*»i^r*<. tpr 

(») OSWOTFUX, BP%08K:^^«g^7cPaj& 
r F I/X (SA)1 CDTfeT F IsZlcmcZT F uxt* 

20 > * l9^#^A^r*5 < o 

[0010] m 6 tC^rr <fc DMA (DReq.) 77*^ 

CMA ISi$lJ®gi5 7 tC A^J 5 ft £ <h . ©J©SP 7 teMft<D t 
fcOCFU l^^VFU, actCTU-YXf— FS(|ffllSUl4 

**s»rrs. ru-rx^- F*fJ»spi4«*r, tprcd^ 

^^»l3a CDF*i§ CBM}<DWM'*5S-$T FUXTP) 

^isi^^>^aji3b tciess-& k jgtcr fu^wwbis 

^/TU7 FUX-feU^^i^6TPR 13b (Z)T FUX^r 
T F UX^'X 5 tCffl^T^o I^B#tCDMA ^$fJ®Jgi57 « 

8*UUfif*3> FP-;^<x6^Ui^;U, rom 2ip 
30 ^KjHtcH^T FU^(SA)1 (DTGl EfJtftO^-^SA- 
M, SA- L^x-^^*X4^^UiTo C<D?-*lte. 

TUY xf - F ^JfflJgPi4W^cD$fjaJfi-^gf i40(JM*ffjfc: 

ti^ ^ff^) CDfg^tcaec^SAR <D"y v ^SPlOa (C^ 
^Sft-So EP^Siatcfel^r^, 7U>fXr- FSflfflJgp 

14^6SAR (Dzr v ^g(5l0a CC*t brtii^? ft £ v y ^ft 
-^140^T tU*) . 5? ^100aOA^7^- F * 

mtf f-^^4 ±CD-r- ^ * ^ *y ^100aCC ^ > * £ i± 

[0 0 1 1 ] ^CtTPR <D^7^>^a5l3b «^7^> FT ? 
40 >^*U, ^CDltollv'^^-^r FUX, EP^Ii^TciS^r 
FUX(SA)i<D±{4T FU^*JB*-T*. *«c5ttBI* 
Q^JIirCRCM 2^6K3l7C^ter FUX(SA)1 co±(i 
(SA • H) J&&¥^-7=-$ (wzmfrft L . m%<Dfrs 
AR <D^^^10a CC5^^*r^>o ^«i'C^4>-7^ 
^^ft^C^o W±CDibf^^0iIU. RCM 2rt^fe3l7C 

mteT f csa)i v f cda)i , ^ 

F^(TB)1 M£^A7^-^7 FUX(JP)2 
*i SAR , DAR , TCR RO'TPR <D^ ^ ^SBlOa ,11a ,12a ,13 
a CCje&C^ -y^£ft£ 0 cn6<0^7U^f-h 

so <to?c/. aetcfct^rAiifBLrc^o 
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[0012] C(D7U>f^f- KD^CCClEiSX^- h 
0, SAR , CAR , TCR CDrt^CSeii-r-^Ssil^tT^ ^ 

crc*& 0 On^lfejtx-r- b£^U Ri,wi «^ 

- h-CTPR CD*7^>£Sfll3b J&s-gU. BP%1:/P?*<D 
:/P ^ 9<D7 U-fXr- h 

[0013] TBC 19«B»raiCDcbfcO 1 ZfXl v 9<D&M% 10 

;fri*ftDm IE3Stt»7-r£. ±iB<D8i9i«: 1 H©dm* g 

*Kcfc9±T(7> (£:/P**CD) DM* «a*-«CC||ff 

-r6^*-x hfei£fcoi>ri£^fckcDr&&#, l :/p 

* *SK:dma &<Z)DMA SjR-c^co 1 :/p 

* ^©SS^JiH^tf 5 :/p * hKSiaaf l i<d 
dma »*fc3*L/ 1 ij£{±<E>DW\ KSIL^tftoftC^^ 

[0014] 20 
[»W**»*0J:5±T*WH] fifcfcCDDm 3>ha- 

[0015] CWSSBCOJ: 5ttW»£*JWBTSfc 

- h-CDMA <*- FUS/** 8CDS&X.£pJfg<bT&DMA 

ru-rxf-h rrt^-r « 5? -f vane* *XKr* £ 

[0016] 

P3>b*a-^tt, ROM R&vm 3> ha-^^rrtjgo 
/cV^pn>b^-£fc::fel>T, ROM &C#£iA£*lT 

c^dm\ rancor f ]sx&zmsk'U F»a>««*fl»3a 

Cm ^> h P~^ftCD^^U^X ^^£^£31 1 CD DM 

£tT 5Sfi 2 CD cm 0 il Uf 9 «*BB©dma «£iH 

«XfrTS^R&. BalsmicODmiego^ffCc^u. 
i«BtS«at«fe©DM* Kas^ttfB^fluifiDMA n > h a so 
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- 5 <om m<o vis** ^m$kt z> Dm <eas*»rr z> 

[0017] !g2CD^tC&&v^p:3>t^--£ 
^l^l<^2 cd Dm RiH3»iiljK^<DDm 

^fcflM.* SflKiirt-F u^x*tt* CFU Ct<£9«&*. 

<DDm fB£«*BC a r*e? Kr«trt*3et» h£l&£JS 

1 CD Dm <S366C*J^-5fft<DDM\ Ha»^«a<DDMA 

[0018] #3©#6gjte«S^*n:3>b*;*-* 
Dm H*cdt FUXJBffitf* hsMHK'W K rtSB 

TaESM^T F U*cd PWF £CBK:- F U^**<D 
*l'<-f Fi*WttWc. *fclE3S5t«SSH>&r FUX 
©l't-f F tl6aS J fc-FU^Xdf<OJI2^-/ F££|H|B$ 

[0019] S40»!BK:R57-f^P3>t»-5f 

CD±{4 (X«T{4) >W He. h«T(4 
(X«±fi[) ^-f F«:^«tt3ti. ^KDcm^lcD 

FttifeccBwartau^-^/^oTtt (x«±flt) ecu 

[0 0 2 0] ^5©^W«:^v>f^D3>b 4 A -^ 

rcm ao'Dm n> hu-^&tHf&Ltc-?^ fuziis 
t^-^ccfci^r, rom ^cS^iA^nrc^cm n&icD 
r Ki/XM^^ F^cDtf$g^H?(fBDm 3>ho- 

^•T Dm CS8« jltf T &fSi*(l«Ci t 
[0 0 2 1 ] 

xf- h«:*jc^rr u^/xf- fwiwsboSijibiccJ:*)^ 

»K2l^7y-di<D— SPi LTROM p*9(ClHftLrC^DM 
a -fc— FOT s -^X^^^'7CD^:ST : -^^"r-^>'^x 
^LrfS<D^^^^-^cD^iM<b|^1iw:cm F 

[0 02 2] 
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2©H*6W*7jVr. H2 0C;bl>T2OttrtjK#-f-*\ 141 

tt7U^xf- Ftefc^-criW^T*-- F$W3Bi4ft*£ 
-<v2(y\tH^T^SiA^J®fi^, 207 «^>Cv2(XD^ 

A gjjcff-^ 207 «±iB^-/V20^6©DMA 
[0 02 3] 012, 013ttfff2<D#fcBJfc^£[wv *- F 
^5K)0&0r,$>D, Bl2ttTU-f Xt"- hCC*$l>T 10 

j*»#XA-c#ttc^y k 0i3ter u^xf- ft-» 
h*7nurc^-5. 0*508 \trr kux 

»<07FU ^f^-^SB. 83«C<DT FUXf^-^SP 
508 3&Sffi*-rSSi&*©^ 81l*C<DT FU^f3-# 
SP508 *»6©»i&*M#834T U-f*?- FiM®Jgfii4ft> 

iA<& ff -5f 148d £ CDOR^: WL & OR^' - k 80a, 80b «#hT? 

[0 02 4] 014te§l3 , »4<D*?8(C«SDMA F 20 
U^ f X^8(0»ii*WffllW©@l»H'C*?>, 0*8a,8b 

* f 5 - # ^ (DTtt ' W h 4a£ T £ >Hiffi' * -f 
F4b<t-$"&ft>©'*:*-teU*** 148rt*TU-/^^— FIW 

U*HI#. 81,82 «**±ti, Ttt><-r KO*-KU 

^X£8b,8a OSiA^fi-^81a,82a %±IB»ii*^83 
RO'TUYXf- FS8iBaJl43^6<D»ii*fa#l48d t l48 
e<D0R4K40Ry- Fr*4. Hi5»»5©«^«C«S 30 
*<< V20i*i(E>#^> F U^X^(D#iA^JtS^CD{pI5S 

0r*>9> 0*201 •vu>?x^cd»; d— Fffi*^ 

?ft-SVa-KU^$ 4 520,203 ttBiKDT FUX 
7^-^510 <tORy-Fioi 4BI«(0««B*<>OT FU 

[ o o 2 5 ] 0 9 tt& 1 W«Cll*Ufc»£<D 
-*-*<DEM8L 07, Bi0tfJfl3, 4©«9i 

* </ 5 > ^na&cnE&^y - 

£CDiEg0r&£o Bi6i*SP5<DS9J{C»ScM* 3> F 

[ o o 2 e ] :xficttfi;<coi>Ttt9! a r&. mi~~m4<D 

^K'J>^7U^x->gi^F CJSTF. S£ 
5fc<t Sfca&tt» «J>^7M^- >igj*^- F 
<fcDf-$0 O/c*Ccsea5^^y-^«Hi0{C7n^4*5 0 

Ka*- Fu^dri4^Rassti*^*(Bat*- fcd^ 

-*«Ttt><-f k ±tt'<-/ FC«WMi. fl£***«2l 
7c§S«rr fux(sa). |gsl3W3>&TFu^cm)co^5- 

>W hft<gft>ftTl>fc#T (01OCCML.M2 "CST*") tCE^ 
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teT FUX(SA)(DT14, "JMft'W FtDr-^SA- L, SA 
♦ M ft* ROM 2ft>?>SAR CD^ y ^SBlOa &tgjl£ft£o <K 
ttC&mTumi&T FU*(SA)<D±fiy<-f h^ir-^SA- H 

isa^e- FcDx-^ft^^^n^^cDSbf^^fie*^^ 

[0 02 7] ±R(DROM 2±<Diffc^-F(27 r ~££IE 

»WT4. tpr (D^^>^gpi3b jwtwrraieas'^-rf 
-*<dt fu^^dma eii$ijiaj§P7ft5m^-r€>K^wu 

(I-^cJrORCM 2;fr6±8E©J:5{CIE^rateTFU* 
(SA)(D±{4^ F<£>-r — #SA- HtiTfftG)"?*— £'**4a 
CC. */t(E36*- F©T{4<D^--*M • LWLhffi©?*- 
^^uMC^K^ttiSft*. BU*»fi£*W<!:l§IO<SA 
R©^**6Pl0a tC^^^StlSo COWHzU 
^Ffi-^i48f (014) CCj:0±{4(Df r -^/^4bCD^^: 
StRU CtD/***T{fiL'<-/ FCD^r- Fl/i/XirgaOA 
^SMltl^^X-feU^ »84*ii»)PIU^^8aCC 

Si^^n-s. c©fiFtcru-Yx^-F«KBissi4^e)Biu 

i/X £ 8a^(D#jA^fi^l48eft*a3^ 3 nTC^cD^K ^ 
COT U-Z^f-— F*fJffllSBl4ft^60-feU^ 
F«#i48f«T FHtT*cD^±IB(D4*>0± 
(4(D7 x -^^'^4b^iltRU. *tiJM^©ii^tii»tcTiB 
(Dr'— £^X4a£ig!RbT^£, ck^r, CPU \ ipt><D 
Sii^CciiTffiO^- * 4aCD-r- ^ ^rTfir^DMA 
FU> ? X^8atcSiA^^ 0 
[0 02 8]-^ 7U^f- F-Cfei^^:- FCO±{4 
f^-^M • Hfc±{40r r -^^<^4bCc^tti3tiecD 

-#iA^n^ e ccd4#, SjA^ft-^i48dft*tB^$nr 

F-C^^n/c-r-^^C^Oif/cCCDMA -t- Fl^X* 

[0 0 2 9 ] DMA -t- FU^»8CC4sC^ra. C<Df£ 

ISO iBlsCSt ««a*D(EaS*-Ffcfgjes<i**5, 
cn^O^-K^t^t'^ HJ7WXf - F 

- F f gEft«^*> 5i7U^f- F OF*9gR^r u >r X 
F<DWftlft«attOiE»«CDM^ R2Sft*r#ft< «c4fc 

ii^©iaiiaffitcotir«r u^^^- F®)@ja5ft^e><DS 
iA^g^^ee^-r, cpu ift^©siA^co^w5J!j"c^>^ 

[00301 ^1 ©Hj»«"C«Ki36*- KCOf- ^CDIB 
g^r0io«:^*rcfc^tcL/cft^ cn^I9{c^1"cl: ^tc 
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